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(54) ALOIN DERIVATIVE-CONTAINING PROTEIN SYNTHESIS INHIBITOR FOR PROTEIN 
BELONGING TO HEAT-SHOCK PROTEIN 60 FAMILY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject 
medicinal preparation which contains a specific 
compound that specifically inhibits the synthesis of 
heat-shock protein of a specific molecular weight as an 
active ingredient and can effectively treat antoimmune 
diseases such as type I diabetes or rheumatoid arthritis. 
SOLUTION: This medicinal preparation contains an aloin 
derivative represented by the formula (R1 is a hexose 
residue remaining after removing the hydroxy! group in 
the 1 -position of the hexose; R2 is a 1-3C hydroxyalkyl) 
as an active ingredient to inhibit the synthesis of 
proteins belonging to the heat-shock protein group with 
a molecular weight of 57-68 kilodalotn (addreviated to 
protein in HSP family). The compound of the formula is 
typically 10-glucopyranosyM,8-dihydroxy-3- 
(hydroxymethyl)-9(10H)-anthracenone (aloin). The aloin 
is preferably extracted from Aloe (Aloe ferox Miller). This 
preparation can contain the aloin derivative in an amount 
of 0.01-99wt.% preferably 0.1-80wt%. 
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ia**3i r * *<nm&® ttxtGt 30 

[000 1] 

(kD) 6 8 k D4-e0)Bj0>fR->3 y£ 
S¥ («T, HSP6077^J-i:»t5) JcJi1-5^ 
^^»(7>^«lS!iaiJ|cBi-r5 0 *«WJCJ;SHSP6 40 

ic, hsp6 077 s y-i^Ji-rs^y/^soffljart 



Baas**, \§mRm*wknw 

[0 00 2] 
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tf, fi¥**Hm g$ • t±# • 4ft 

l<«juu ftffitaffift, mmtLxztz 0 msam 

SI ; insul independent diabetes mellitus ; I DD 

[0 0 0 3] IS«BcJSM\ -f vS4»|fi-C*>5 

RW4Saftg^.ST*fc5 (Atkinson, M. A. et al. : 
"Sci. Am.", 263J 42-49, I990; Todd JA. : "Immuno 
L Today', 11: 122-129, 1990) o I StSR*f 

sa^jSiggii, #t\zm%\zBmtztf\mhtix& 

(WA^) #fc0* viE4L-0*5/J»B<B 
*#tf«F*Wt*t>*l* (Atkinson, M. A., et al. : * 
Sci. Am.*, 26^: 62-67, i990) o ||R#i©fi|*3£^ 
fi, j3*MS£>*8B# (fc* «b < 9 0 %W±) #f?£T'£ 

IM y^ !/ y w»ttftfti:ft#t 5 r 1 gpib, 
E« tic J; o T«£t 5 : t r<o 

[0004] it, «ttH«y»>-r^tt, HftffK£$i 
#ft^fcoii5 0 ttttHMsy *^<oS#ftiiAn© 

o. i~o. 3%cb$ti5o cnjiint^ffiy 

[0 0 0 5] lyayn^I (heat shock 

protein ;HSP, ^ h ^ y/<^ fcV* 9) Ji^ 

rzsettmms xnmm (earn*) 4^-e«» 



3 

lt^o, mm. mm, m*. tztttm 
looo6i Hspii, z<Dmm\t&m.£&vht>&* 

»ft©*ISA^HSP9077U- (Will 9 
OkDXttl 1 OkDOHSPfcif) , HSP707/ 
5U- 7 0-7 3 kDtOHS P4« , HS 

P607r;!i- (Mxtf, 5 7-6 8 kDWHSP4 
if) , ft^H SP7rU" (Mill 20kD, 2 
5-28kD, XI* 4 7kDtf>HSPft£') (^47/; 

tt, W^MttSHSP!:, HSPt-t^E^ic 

6 0kD£>HSP£ f*HSP6 0j £fr>-f 6 t^t^t 
5 0 W±Oi-5IC, HSP|;i|±#<<OjI§ttM¥£t5 

[00 0 7) &aft«£S<afiHU:fflLTttB$JxTl* 

5rtWto{C, ^t@[5]{4 (molecular mimicry) # 

hh. -ttefrh, iafiiJS^»4*ft!f^*etiRi# 

#x.?>;h/tV5 (Atkinson, M. A. et al. : "Sci. A 
m. ", 263_: 42-49, 1990;Shinha, A. A. et al. : "Scie 
nee", 24^: 1380-1388, 1990) <, 0jx.ll »l(OHSP 

9 (Young, R. A. et al. : "Cell", 59:5-8, 1989), 

laa^Hs P6 077 ^ y-KJS-fs 
# h y if- 1 ftofc»^ i 5 g afcftssa*« 

[0 0 0 8] flRll »R#!«>ft#^*oSK«)j|n."t'lc 

«fflSil5 6 4 kD^V/^HiR^-rafit* (6 4 k 

II »fi6 4kD^W^f (Baekkeskov, S. e 
t al. : "Nature", 298_: 167-169, 1982)T*fc£ 0 6 4 
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(Atkinson, M. A. et al. : "Lancet", 335 : 1357-136 
0, 1990), BB7yh (Baekkeskov, S. et al. : "Scie 
nee", 221.: 1348-1350, 1984)^NOD^^X (Atkins 
on, M. A. et al. : "Diabetes", 37: 1587-1590, 1988) 

6 4kD*y^Rlt -y-^T h*-f>-^jR«l«"C||»$ 
10 [0 0 0 9] I ii^^7/*it'fo5NOD-7!) 

* fcfcttSRHS? y^^y^l |3 6 4 kD^y 

'*^Sll (Mycobacterium tuberculosis) <DH 

ht^5, r<oj;9M, hs p 6 077 ^ y-icjs-r^ 

*y/^Ki 6 4 kD*y/^Kaatt«t«)iailc:ftft 
^W3cX^«g$jt5- tl-J:fJ, ffl$|3«<7)6 4k 
D^y/^PHSP607 7 ; y^-aT?*)5^fiE 

tea**> hs p 6 077 s y-ujR-f a 
20 ait'h-^t^x-raaaftgottffds, is«rR#i<o 

HSP6077; y-i-isi-r6^>/<^s^«FMttS:w 

fc, ggI^HSP6 077 S })-\zm-f 

*»5 (Elias. D. et al. : "Proc. Natl. Acad. Sci. 
USA", 87: I576-1580, l990) o a/^T" V T<DH S 

30 P6077; y-ica-ra^ wn^w^jj+ 5»*©ft 
n -*>f y roHs p 6 077 § 

[0010] ifc, HSP6077; y-iviJii-5^> 

LT^5rt^4D¥>ttTt^o Mill fitegiffiy^v 

40 aS^W^y/^It'ij^iiygy^y 

/^f(om'tHSP6077 ^ i )*-Kmtz>?y< 

l^te«:t>oTl^r t^^tiott^. 7yhO 
Tya/<yMS^T'liHSP6 07 7 ; y-ICjR-f-5 

^^^RRiEttTyy/^Ba^^^nri^ rc 

urr. Top. Microbiol. Immunol.', 145 : 27-83, 198 

9) 0 -<ommt, »Wi»Haw*s*tfcftg^tt(cfSKfi 

(^(native] SiI^HSP607 7 

^ u -icr-ts^ y/x^Ri^LTRtStt^T y 

50 o^o-y^At6: ilcJ:f9 % S!iffi7yH:8t: 
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fc*T#8rt**Bl*ilfc ('Science', 219,: 56-5 
8, 1983; 'Nature', 331: 171-173, 1988) c Z<DT V 

ZTF-f ('Proc. Natl. Acad. Sci. USA', 82: 5117-512 
0, 1985) 0 Z<DHSP6 07 7i\)-\cm-tZ>ty,<? 

nvmmzinzmtSi&T y >s<m*. sas^y^r 

'<y hBISS&ii* feiHS P6 077 S y-|CjR1-S^y 
3/^x|j7j^ HS p 6077; y-lcJS-f 

ft9ffi*nTV^5 ('Lancet", II: 478-480, I988; 'Na 
ture', 339_: 226, I989; 'Annu. Rev. Immunol.*, \ 
l: 637, 1993) 0 roi^l-, ^^/^/JiTOHS 
P607 7 ^ - tut 5 * ft t XXRtfteSr* 
-f^ w<^ft^XSft^lSttB8ft y £^<D&*//<y 20 

('Scand. J. Immunol.', 31: 283-288, 1990) o 1 

fc, HSP607/; ] )-\tm-f W^ZitZ) 
Sited* I: 7 h^fittBBfilSy ^^^T*ftffi$n5 

(Kaufmann, S. H. E. , et al. : 'Immunol. Today', H: 
129-136, 1990)rt^f>t, «ttH»!J9^0>#iB 
^/<^x!i TOHS P6077; y-KUg-f 5^ 

*)5i^5pf^tt^fc5 0 8EoTHSP6077^- 30 
[0 0 12J 

#5*feS:WIS1-5fc»K, HSP6 077 ^ y^KJg 
LXm*%mi:mtxXZti 0 -tog*, *369i#t>fc, 40 
^®?r^ta^c7)|fflJiaicjott5HSP6 077 ; 

k«£?k *fflsartT*(7)Hs p 6 077 s y-i-Ji-f6*y 

SSSfc&fttofcifeSi-s:: £<ox#6, HSP6 07 50 
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7 5 y -teat 5 * y/<* Ra4rtttlMI*itftt 5 ^ 

[0 0 1 3j 

[»HSr**fSfcae)0^ai Sot, a 

(I) : 
[ft 3] 




(I) 



*y-*«gTj>9, R 2 (i, K3iftl-3<Dfc: Kn* 

y/^g (1-*fot>, HS P 6 0 77 S y )—\z.mirZ>9 

[0014] *Mj(H*KtePT, fHSP607/;y 
-J ttt, iwEtf>£i3*K »fi^5 7kD-6 8kD 
&1k*ay9 9>'<9WRtt1ktZ. *fc, HSP6 
077^y-Kg-f5^y/^K^LT(i, «itf, H 
SP6 0 Wi60kD*> 3 ^^> 
/^S) , HSP5 8 (-f4fr*>* 8kD0>gt 

•>3y^y/^ffi , HSP6 5 (i-titeh, 

[0 0 1 5 J 

(I) -C«*H57n>fy»#*Sr^-f5 0 *HMF 
Kjo^T^^y-x^Sd:!^ ^*y-*<7)l 
SSrl*V*fc«£-C*S. SufS^^r y~7 £ LTf3\ fljfc 
11. 7d-7, 7/uho— ^/i/n-x, -ryy — 

X, i/n-X, ^ #7^ |>-X, ?d-;* v 7* 

7y h^iry ySu$>i:co^ii x ^ y 3 -> K^xfe 

5 0 ^y =»->Kifitofi:*EB«. a-7y-r-x*ifl 
- 7 / v-*n tixfo o x fc J: t \ 

[0 0 16] *Wa»K*5t^TK*ftl-3<Ot Ko^ 
/^/Ug, t Kn^voifvug, 3-fcKD^y7 e ot° 



(5) 



/I'K, 2-fc Ko**>:/o e>£, l-hKo^rv'/D 

(0 0 l 7 J WES (I) •CSSftSTD'fvBNWttc 

[0 0 18] *JBMa)^ri6«iffl»|»ct}^-CWa)*»i L 

(II) : 10 
[ft 4] 

OH 




CH 2 OH 



(H> 



X^KhTv^y (a 1 o i n ; 1 0-^t°7; 
f/l'-l, 8->^tKP + ^-3- (t Ko^rWf 
/U) -9 (10H) -TVhyir/y) WiU\ 7 
P-f^tt, 03iff, 7pj:«©4KI^^*ttT^S 0 7 

[ooi9] *«w^rt»iw»nc*#*tLa7P-f > 

T*a*»f:LTfflt^7P-r>R#*^, 3e&«W><b 
ttW+5«^Ktt % Wirt, 7p^y«#fl:«r^'t5 

L<lift*fk) Lfcto (Wirt, £Jg) tffl^Tttffl 

6>tf»ti(!lHtt*v\ Tu4v*ttlrZ>mmt\sX 
tt, ^iiKHS-rsfc^-ettftv^s, Wirt, 7px. 

7xP7n«;7- (Aloeferox Mill 
er) , 7Pi-7xDy^- ;7-t70x-77 
!)*t';7" (Aloe africana Mi] 
ler) £<£>Jtfl, Xrt7nx ^xPy^X-;^ 
trnx-xt^^.^^^ (AUe s p i c a 

ta Baker) fc«>ltli4if «rttffl+5w t *ST*t 

[oo2o] *«wfcfcrt67P^v«:4iii*»&ttai" 
rfiicffi^-ratoT-iwv^^ Wirt, 7p 
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oe) ill, 7nx-7xD-7^' ; 7~ , 7dx- 
7iOy^« ^ 7"^7nx - 77U ■ * y — 

[0 0 2 1 ] *«W^i5^»*JS!»Cfc^T#a^ 
tUffl^5:t^57Qxttai»tt, Sufe07n 
<f vSr^#LT^ttrtJ:<, lot, 7ox<DittM 

*ffl^:t^J5, *^wr*fflv^- t<ox-Zi>7 

P^aaMfcO«56*tttLTtt. 7dx^ * (gijx. 

if, s*. xttSHi) iaot»at5^ xn 

#«S«EttTtt, «itf, 7/U3-yu (Wi 

If, j^/l^/Uxi— /K ^f-;U7;Un— n -/Pt' 

/U7^a^ ; u) , x*t,u (Wirt, ftifc^k ft» 
x?vK KK^ntrVu, £L<rtgm7fyu) , ^rhv 
(Wirt, 7ir K y£ L < f;M fvi-f h 
>0 , x— fvK ^ffix— r/K n-"^1f>\ "s?u 
^f^, h/^v, ^y-tfy, Kft**<&^pyyR 
gft (Wirt, B9^ft^*, -^PD^y, £L<rt 
^dW) % ey^y, ^yxr-/u (Mitf, /d 

eu^Ja-^ ^t<ll^f-Uy^!J xi~yu) % * 

■cfflt^itms, *ttai:m#a^»^a<z>*s 

fc#T#, Wirt, (Rjft) 7PilfifiSBfc#U * 
Xtt*««jSC3-3 0 0**aSrfflv^T. WtLtttf 

ffl, fc«iMi***-ari#S* U\, ttajXSrt, ii 
JSftt5#-7 0KL jfJKdl 0#~6 ononis 
U ifcSfcjSXT, 8H*IP<oa«iW*gl:Sraiiirtlc 

[0022] m&Tumm, m^xitm^mn^m 

fcft<, *a>$*£fflLTt>J:t\, #SlcJ;5*^ai#} 
»«CXtt»»»«^J:0, Ii:«ffltt*8ttliiftt, 
So wii^^ttttffl»ai/*aa)tt§S«iaSr»ifc»» 
v^Tfc, *MtSrjWBLfc3i*xSrfflt^Ttfi^L, Sit 
50 (0, fc«VM4*SttO*>a*fJSrffl^Tt>&<, *fc^ti 



9 

[ 0 0 2 3 J *%W<D&tfmMM\*. 7D^yRi#, 

^ttffl*) S\ *ft*ffiT\ Xttff*L< 

L < liWE^WKif gti r t s # 

ic. gftft. L<l±i|t$LlMb (HCHtk h) icS^-f 

5rt#"c#«. s^aatLTtt, «ciifei«*<, 

#k »BrS4<o*y-.* % SL<tt£Mlft?0>#&a 

?\ fill, SJf, £^5 8k T>-yK 

?vMr/i/p— r^hliy, sKy f-/i/fc*p J K 

I****** K7/p s = * a & wm&n. mm 
%l #satm nam. mh&imms 

Ms xit®{m±%mzm^x, %mci£<?xm&tz> 

[0 0 2 4] #«P«4*ffitLTtt, &» (ftT, * 

x\ ajta^ftfcsatfflv^ns. att#j<7> 

p^^K*#Sr^#-r54K|^ttai«l OKffctt* 7nx 

ttUtt) offilc, M^tf, £JI:ft£*£L<tt!Jyy/u 

^MUHSIfc^f^v tr=/uftH#!l v-^uy hie 
tOTiiftl^\ 7n^yi^ x o. 0 1-9 91 

fl%, &£L<iio. i~8 0ii%olt'^t6: 

ts*«-e#5. 7p>f 
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*IWE«)«HltftSJ:3KaaiHlUT, 9»t*r 
fc*T#5. ft*. 7p-ry^^^^-f5»(7)tt 

a, fi«*>«s, tt»], <$s, £tt*>g 

Xtt«*#feft£fc£9R49, ttCMRttfti' 
10gg££, 1 0 l-40a£Kfrrt-<\ ftnWfcX 

5toTiift<, m*<7)%^ «x.tf, mEttftA^ii 

[0 0 2 6] 

*l57P>f yRiffttt, H»^HSP607r;!i- 

20 P6 07r; y-t)R1-5^y/^H(7)^riE^#SW 
KJM>+a. $Eot, B»E7p-f yR*#tt, HSP6 

ftif©^B6aktf»«fc«Mi-5rt*-e*S. +ftfe 
*38Wtt, SuES (I) T-a$iiS7p>f 

*ftj&*a, M^tf, is«m^f&«c»jxtt«ra®y 
(i) T^^ti57p-ryK#»:^^w-r5ii^o}4a 

[0 0 2 7] 

{^»M] WT, *lfcWlcJ:oT*»?BSrft#ttKRW 

(1) t Mg*^«Oig* 

T\ fr>3^»i^m 3 7 0 CT'Jg»L/i o S36 
aWKATO III (ATCC HTB 103) 

tt, l 0%*fl&ft^v/|&jaifam (J^T> FBStlMH- 

5) ££tfRPMI 1 6 4 0igift*T'lg«Lfc 0 fLSW 
WMCF7 (ATCC HTB 2 2) «t % 10%* 
il<bF B 0" 8 -^^ Ky^-yU^^tfR 

PM I 16 4 OSISttSllfc, 
50 [00 2 8] (2) 7o^ yfclS01v/ 3 



11 

ggi oo^Mlc/i^i^l-BuES; (ID -e££ft57 

fc Q toll, 4 5t:(CTl 5»BHR^3 y^3£LT 

tsan Lit ^ t m\mm t mmcnm Uz 0 

[0 0 2 9] (3) t h%^feMmV<DHS P%$iM<D 



R&Jg (2) T**yiLfc#IMS&, ttTfc***ttfcJ:9 
fcTMELfc. +ttt>*>. m% (2) t«l/;»fia 

y yKgjgts^je* USA : KC l =0. 2 g/ 

I, KHz POi =0. 2g/l, NaCl=8g/ 
1, NazHPO* (*M0 =1. 15g/l ;JKT, 

pbs (-) -eft^Lfcft, 5^->^/<3r7 

7- ( 1 y s i s buffer) ( 1 . 0%NP-4 
0, 0. lSMifttHi^A, 50mMF!)^-HC 
I (pH8. 0) , 5mM-EDTA, 2 mM-N-x 

*0>8L 4tT'1 2 0 0 0 rpml:t, 2 0M ffi'fr 
£:ffofc 0 iS<L>&<0±?f 10 u 1 £ P B S (-) 790 
/i lKJjDX., I{:7 P DT^y77t^MS (Dye Reag 
ent Concentrate : ^7 7 K, # ^ p ^#-£§-500-00 
06) 2 0 0/i I £rJRl;Lfco 5#Rk ^i&lCT»BUfc 
ft. 5 9 5 nmTiK3teS£SS£LT*y/<*K£*S:fT 

[0 0 3 0] *y/^»t«rtfofcKt*«rffl^T, L 

aemml i(D/^;7r-| (Laemraii, N. K. , "Natur 
e", 283_: pp. 249-256, 1970) MT, ^iCQ^y/^g 

£fM>7>f-fe- hOSDS*!)7^ SI ^7 5 K^IIS 

i£ftt (Trans-Blot Electrophoretic Transfer Cell : 
>f**7yK, ^#^170-3946) £$l*T, ^fi 

fcTlOOVfcT* 0. 4 5 ju m- hnt/UP-^i 
(Schleicher & Schuell, * £ p ^#-^401 196) KfjV 

>fy^<777-RTii o. 0 2 5Mhy*&tf 

0. 1 9 2M^!J VViOfcO pH8. 5KWB£ixfc 
HI * if V > W< y y T — (Tris Gly Running and Bio 
tting Buffer ; Enprotech, *S7ff 3 -ty7W, 
^7^p^#^- SAl00034)lC^f-/W-T/U^-yl/S:2 0%lC 
ft 5 «t 5 iciO £ T UK L tz ' < y 7 7 - £ ffl t *tz 0 
7^y^&, ~ h Pi?/i-p-;*81£ l 0%**A^u>* 
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* wmM) -pbs (-) »»tsiaicT3o»B] % 

[0 0 3 1 ] 7n ^Mt^o^g(Oi 
T\ Sit hHSP60v«)^^o- f/HK* (Stre 
ssGen, Victoria, B.C., Canada, i) 9 p ^f^% SPA-8 

06) l&St*Rf&i:ffofc. ^(DgithHSP 

yf-f y hDNAiSfel-ct QftMLtzt Khs P6 0 4r& 

gl^i UTffKLfcRfreJb? H. Exp. Med." 175 
10 _, 1805-1810, 1992h HSfUgHSP6 0 (Ift^HS 
P60, -7r)xHSP60, 77FHSP60, fttf^ 
A7^-HSP60) t®mt&fctZ> ("J. Exp. U 
ed. * 175__, 1805-1810, 1992) 0 r COftfc h H S P 6 0 

hHSP6 0T^y^ga?!lcD^3 8 3#a-^4 4 7# 

a (7)7 s /mmmfrhtiz>7 1 j m&w i-^s-r 

6 TJ. Exp. Med.' 175_, 1805-1810, 1992) 0 1 JJcgt 
<*RJS8L PBS (-) "C5»IB1V\ g?S^®i9#x. 
T2@6Di5t#£;*p- • p y^ry^ • yx^#-|ci;o 
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